Methodologies for the determination of various genetic effects in permeable strains of E. coli K-12 differing in DNA repair capacity. Quantification of DNA adduct formation, experiments with organ homogenates and hepatocytes, and animal-mediated assays.
Derivatives of E. coli K-12 strain 343/113 differing in DNA repair capacity, in permeability to large molecules, and in some metabolizing activities (nitroreductase, glutathione), were constructed for the quantitative determination of the induction of various genetic effects, such as forward and back mutations, lysogenic induction of prophage lambda, and repairable DNA damage. These E. coli strains can be used in assay procedures which allow variation and control over several experimental conditions, such as oxygen tension, time, pH, temperature of incubation and growth phase of the indicator cells. Methods are described for the simultaneous determination of genetic effects and of DNA-adduct formation during mutagen treatment, i.e. by using radio-labeled compounds or by means of an enzyme-linked immunosorbent assay (ELISA). Mammalian biotransformation of xenobiotics can be investigated by including various fractions of mammalian organs in the system. Examples of the relative effectiveness of the activating potential of S9, S100 and isolated hepatocytes for dialkylnitrosamines and other carcinogens are presented. Host-mediated assays, finally, are described which, in addition to gene mutations, can also be used for the determination of repairable DNA damage in bacteria present in different organs, including the liver, spleen, lungs, kidneys, pancreas, and the blood stream of chemically treated mice. It is concluded that quantitative tests in vitro for assessment of induced mutagenic spectrum and genotoxic potency, combined with the host-mediated assay as a monitor, in vivo, of genotoxic factors present in various organs of animals, may become useful in the assessment of genotoxic (and possibly tumor-initiating) properties of chemicals for which long-term in-vivo mutagenicity and/or carcinogenicity data are not yet available.